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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the multilayer-interconnection plate used for wiring 
to the moving part of various electronic equipment, such as a computer and communication 
equipment, a cable, the composite part that gave the connector fimction, the circuit module for LSI 
mounting, etc., especially a multilayer flexible printed wiring board. 
[0002] 

[Description of the Prior Art] A flexible printed wiring board is what gave metal wiring on the 
tumable thin base film, is useful to saving of a mounting tooth space, or improvement in 
dependability, and is widely used for a computer related equipment, an audio product, 
communication equipment, etc. In connection with thin-shape[ the miniaturization of electronic 
equipment in recent years, hghtweight-izing, and ]-izing, and densification, the demand of 
multilayering is increasing to the flexible printed wiring board as well as a rigid printed board. Since 
the front flesh side, of course, had how many layer thing printed circuit also inside, multilayering of 
a printed wired board enabled compaction of the distance between components of an electronic 
circuitry, and large deletion of the number of components, and a connection part according to 
concomitant use with integrated circuits, such as IC, LSI, and a VLSI. 
[0003] Although the multilayer flexible printed wiring board is carried out by the various 
manufacture approaches from the former, the three-layer flexible printed wiring board which has 
three layers of metaled conductive layers is mentioned as an example, and an example of a 
production process is shown in drawing 3 . 

[0004] After forming a hole since the circuit pattem 33 which serves as a inner layer after a 
laminating in other layers of the double-sided copper-clad substrate which uses insulating layers, 
such as polyimide, as a base material 32 for copper foil 31 is formed by the photo etching method 
etc. and it flows through a inner layer and an outer layer as first shown in drawing 3 (a), non- 
electrolytic copper plating is performed for the front face of polyimide resin after activation, and, 
subsequently an electrolytic copper plating line forms the flow hole 34. And as shown in drawing 3 
(b), the laminating of epoxy or the acryhc resin is carried out through the prepreg 37 which consists 
of glass tissue which sank in, with the heat press 38, under heating, it pressurizes and the insulating- 
layer 36 side of the one side copper-clad substrate 35 which uses as a base material insulating layers 
formed in one side of a double-sided copper-clad substrate, such as a circuit pattern and polyimide, is 
hardened, as shown in drawin g 3 (c). Next, as shown in drawing 3 R> 3 (d), the through hole 39 
which forms a flow with a front flesh-side conductor layer and an inner conductor layer is formed, 
non-electrolytic copper plating and electrolytic copper plating are performed after activation, and as 
fixrther shown in drawing 3 (e), circuit pattem formation is carried out to the copper foil 3 1 of a front 
flesh side by the photo etching method. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by such approach, since the prepreg used at the 
time of a laminating is using epoxy or an acrylic ingredient, a problem is produced in thermal 
resistance and dimensional stability. Moreover, since the thickness of the copper foil whose copper- 
clad substrates which use insulating layers, such as polyimide, as a base material are 35-50 
micrometers of insulating layer thickness and a conductor is 18-35 micrometers, if a laminating is 
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carried out using this copper-clad substrate, the substrate total thickness after a laminating will 
become thick, and the flexibility which is the description of about [ being contrary to thin shape- 
ization ] or a flexible printed wiring board may fall. Moreover, since the flow with a front flesh-side 
conductor layer and an inner conductor layer is formed with the through hole, it becomes easy to 
disconnect the wall section by the stress concentration to the through hole section generated at the 
time of crookedness. While a front flesh side and the diameter of a land of a inner layer furthermore 
benefit laminating alignment precision reservation large, wiring of the conductor of a front flesh side 
and a inner layer is restricted and high density wiring becomes difficult, a limit becomes large also in 
respect of a design. 

[0006] It is made that the above-mentioned technical problem should be solved, and excels in 
thermal resistance and dimensional stability, and it is more thin, and is more flexible, physical stress 
is eased, and this invention aims at offering the manufacture approach of the multilayer flexible 
printed wiring board which enabled high density wiring further. 
[0007] 

[Means for Solving the Problem] After this invention forms a circuit pattern in the copper foil on the 
copper-clad substrate which used polyimide resin as the base material After applying a polyimide 
precursor all over the substrate in which the circuit pattern was formed, carrying out hardening 
processing and forming a polyimide layer After forming the conductive layer which consists of 
copper by nonelectrolytic plating and electroplating on the polyimide layer which carried out surface 
treatment after the polyimide layer carried out surface treatment by the oxygen plasma, while 
forming a circuit pattem in a conductive layer Opening used as a flow hole with other layers is 
formed in a polyimide layer by etching. It is the approach of forming the flow section in opening 
with nonelectrolytic plating and electrolytic copper plating, and is the manufacture approach of the 
flexible patchboard which repeats the count equivalent to the layer of the multilayer-interconnection 
plate which needs the process after spreading of a polyimide precursor. 

[0008] Namely, the process which prepares predetermined opening in the copper- foil face of the (a) 
aforementioned double-sided copper-clad substrate using the double-sided copper-clad substrate 
with which this invention used polyimide resin as the base material, (b) The process which removes 
alternatively only the polyimide resin section exposed from said opening, (c) The process which 
performs non-electrolytic copper plating and electrolytic copper plating after activation for the 
purpose for which said polyimide resin section performs the flow between front flesh-side copper 
foil by the part by which selection removal was carried out, (e) The process which heat-treats the 
double-sided copper-clad substrate with which the solvent content polyimide system paste was 
applied to the circuit forming face of the double-sided copper-clad substrate with which formation of 
said predetermined circuit was made, and the polyimide system paste was applied to it, and promotes 
hardening of a polyimide system paste, (f) The process which carries out surface treatment of the 
front face of the polyimide insulator layer formed by carrying out heat-curing processing of the 
polyimide system paste by oxygen plasma treatment, (g) The process which performs nonelectrolytic 
plating and electrolytic copper plating, and forms a metallic foil after carrying out activation of said 
polyimide insulator layer by which surface treatment was carried out, (h) The process which 
prepares opening in the predetermined section of said metal copper foil, and the process which 
removes altematively the polyimide insulator layer exposed from the (i) aforementioned opening, (j) 
through opening removed altematively, said polyimide in order to perform a flow with said 1st 
predetermined circuit section and metal copper foil After carrying out activation, multilayering is 
made possible according to the process which performs non-electrolytic copper plating and 
electrolytic copper plating processing, and the process which forms the 2nd predetermined circuit in 
the metal copper- foil face formed in the (k) aforementioned copper plating, and the above-mentioned 
technical problem is attained. 
[0009] 

[Fimction] By the manufacture approach of this invention, it excels in thermal resistance and 
dimensional stability, and it is more thin, and is more flexible, physical stress is eased, and the 
multilayer FPC with the high dependability in which high density wiring is possible can be offered 
[0010] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 
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shows the production process of the three-layer flexible printed wiring board which is a multilayer 
flexible printed wiring board in this invention. 

[001 1] As shown in drawing 1 (a), in order to prepare the Bahia hole for flowing through the copper 
foil used as the electrical circuit of a inner layer, and surface copper foil in one copper foil of the 
copper laminated circuit board 3 which carried out the laminating of the copper foil 1 to both sides of 
the base material film 2 of polyimide, a hole 4 is formed in copper foil by etching for the Bahia 
holes. The hole 5 for the Bahia holes is formed in the base material film 2 by using copper foil as a 
mask like drawing 1 (b). The alcoholic solution containing alkali -metal hydroxides, such as a 
potassium hydroxide, can be used for an etching reagent, it is shown in drawing 1 (c) — as ~ a inner 
layer - a conductor and a lining - in order to make it flow through a conductor, after activating the 
fi-ont face of a base material film with a palladium chloride, the 1st tin of chlorination, etc., 
nonelectrolytic plating is performed, copper is electroplated on the thin film of the copper 
subsequently obtained with nonelectrolytic plating, and the Bahia hole 6 is completed. On the 
substrate which formed the predetermined circuit as were shown in drawing 1 (d), and the 
predetermined circuit pattem 7 was formed by etching on the conductive layer for inner layers and it 
was shown in drawing 1 (e), after having heated the solvent after applying coating which consists of 
polyamide acids, such as polyimide system coating firom which a polyimide film is obtained by 
heating, etc., and removing, it heated fiirther, hardening processing was carried out, and the 
polyimide layer 8 was formed. 

[0012] As shown in drawing 1 (f), by the oxygen plasma 9, the fi-ont face of a polyimide layer was 
processed and the adhesion force of the copper to a polyimide layer top was heightened. As shown in 
drawing 1 (g), after activating the fi-ont face of the polyimide layer 7, copper nonelectrolytic plating 
was performed, and copper foil was formed by electroplating on the thin film of the obtained copper. 

[0013] The hole 4 equivalent to the Bahia hole between multilayers was formed in the business 
shown in drawing 1 (h) by the approach shown on copper foil 1 at drawing 1 (a), and the same 
approach, as shown in drawing 1 (i), the copper foil which formed the hole obtained at the process of 
drawing 1 (h) like the approach shown in drawing 1 (b) was used as the mask, and the hole 5 was 
formed in the polyimide layer 7. Furthermore, as shown in drawing 1 (j), the Bahia hole 6 which 
forms the flow between multilayers was formed like the approach shown in drawing 1 (c). And as 
shown in drawing 1 (k), double-sided copper foil was etched and the circuit pattem 10 was formed. 
[0014] Without using a glue line like the approach using prepreg according to the above process, it 
can excel in thermal resistance and dimensional stability, and it depends, and it is thin and multilayer 
flexible printed wiring board FPC in which more flexible high density wiring is possible can be 
manufactured. 

[0015] Moreover, the multilayer-interconnection substrate of three or more layers can be 
manufactured by repeating the same process as drawing 1 (d) - drawing 1 (j) after the process shown 
in drawing 1 (j)- An example of a multilayer-interconnection substrate which has the conductive 
layer of six layers in all is shown in drawing 2 R> 2. 

[0016] Conductive layer 22a is formed on the polyimide film 22, polyimide layer 23a is prepared on 
conductive layer 22a, and conductive layer 22b, polyimide layer 23b, conductive layer 22c, 
polyimide layer 23c, 22d [ of conductive layers ], and polyimide 23d is fiirther prepared on the 
polyimide layer. 

[0017] And the circuit pattem 24 is formed in both sides of a multilayer substrate, and the Bahia hole 
25 which makes it flow through between each conductive layer is formed. 

[0018] the conductor which becomes one side of 35 micrometer copper foil laminating polyimide 
film (the product made fi-om Nippon Steel Chemistry, a trade name: ESP NEKKUSU double-sided 
plate) of polyimide insulation layer thickness which carried out the laminating of the copper foil with 
a thickness of 18 micrometers to example 1 both sides with a inner layer the conductor used as a 
circuit and a surface ~ in order to prepare the Bahia hole for flowing through a circuit, the hole with 
a diameter [ for the Bahia holes ] of 300 micrometers was formed in copper foil by the photo etching 
method. Etching makes an etching agent 42 degrees of ferric chloride water solutions of the 
concentration of Be, and is the temperature of 40 degrees C, and spray ** 1.0 kgf/cm2. Spray etching 
performed. 
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[0019] Subsequently, in the temperature of 70 degrees C, etching removal of the polyimide resin 
layer of the Bahia hall formation part was alternatively carried out under the exposure of a 
supersonic vv^ave by making into an etching agent the alcoholic solution v^^hich mixed the ethanol and 
w^ater of a 1-N potassium hydroxide at a rate of 8:2, having used as the mask the copper foil in which 
the hole was formed. 

[0020] Next, the conductive layer was formed in the interior of the Bahia hole. First, palladium- 
chloride (PdC12):0.2 g/1, 1st tin [ of chlorination ] (SnC12 and 2H2 O):20 g/1, hydrochloric-acid 
(HCl, 35%): ~ solution temperature [ which set the whole to 1000ml for 200 ml/1 with pure water ] 
whenever: — in 40-degree C activation liquid It is immersed for 2 minutes and the front face of 
polyimide resin is activated. Immersion time amount : Copper-sulfate (CuS04 and 5H2 0):5 g/1, 
Rosell salt (KNaC four H406): The liquid which set the whole to 1000ml with 25 g/1, formalin 
(HCHO):10 ml/1, sodium-hydroxide (NaOH):7 g/1, and pure water was used, and nonelectrol3^ic 
plating was performed at :20 degree C whenever [ solution temperature ]. Then, whenever [ copper- 
sulfate (CuS04 and 5H2 O):240 g/1, sulfuric-acid (H2 S04, specific gravity 1.83):50g/L, cathode- 
current-density: 3 A/dm2, cathode:anode plate =1:1, anode plate: electrolytic copper, bath voltage:3V, 
and solution temperature ]: Copper was electroplated on 30-degree C conditions. 
[0021] Subsequently, they are the temperature of 40 degrees C, and 1.0kg/cm2 of spray **, using 42 
degrees of ferric chloride water solutions of Be as an etching reagent. By spray etching After 
forming a predetermined circuit in the copper foil used as a inner layer, to the side in which the 
conductor of a inner layer was formed The polyimide precursor (the trade name made from Nippon 
Steel Chemistry, polyimide paste SPI-200N) was applied to the imiform thickness of 24 micrometers 
with screen printing using the version of 150 meshes, and the insulating layer was formed. Then, at 
the far-infrared furnace of a conveyor type, it heats for 10 minutes and 130 degree C (N-methyl-2- 
pyrrolidone) of NMP(s) which are a solvent component were evaporated, with 270 degrees C and 
heating for 2 minutes, the polyimide paste was stiffened completely and the polyimide layer was 
formed. Surface treatment of the front face of the obtained polyimide layer was carried out by the 
oxygen plasma, the processing by the oxygen plasma ~ dry tech company make — it carried out by 
MATRIX- 102 the condition for [ oxygen-gas-pressure L2Torr and oxygen gas flow rate part / for // 
and the processing time ] 120 seconds. [ of 150ml ] 

[0022] Next, by the same approach as the approach of having formed copper, in order to obtain a 
flow on the front face of the above-mentioned Bahia hole, after carrying out activation of the front 
face of a polyimide layer, non-electrolytic copper plating and electrolytic copper plating were 
performed, and the laminating of the copper foil was carried out on the polyimide layer. The 
multilayer-interconnection substrate which has the conductor layer of three layers was obtained by 
etching the copper foil of a front flesh side into coincidence with a predetermined pattern. The 
obtained multilayer-interconnection substrate did not use adhesives, but was excellent in thermal 
resistance and dimensional stability, and thin, and flexible. 
[0023] 

[Effect of the Invention] As mentioned above, according to the manufacture approach of Multilayer 
FPC of this invention, since manufacture of the non-adhesives type multilayer FPC is possible, it 
excels in thermal resistance. Moreover, since the thickness of a polyimide insulating layer and a 
conductor layer is changed by arbitration, a thinner and more flexible flexible printed wiring board 
can be offered. Furthermore, it becomes a front flesh-side flow is possible and possible not to be 
based on the number of the Bahia holes in addition to the ability to aim at improvement in the 
precision by the photolithography method, but to offer easily the multilayer flexible printed wiring 
board of high density more, since package formation is possible, without forming no through hole by 
the drilling method. 
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PURPOSE: To provide excellent heat resistance, 
dimensional stability, thinner and flexible by curing 
polyimide precursor after coating an entire board formed 
with a circuit pattern to form a polyimide layer, and 
forming a conductive layer on the surface-treated 
polyimide layer. 

CONSTITUTION: A circuit pattern 7 is formed on a 
copper foil 1 of a copper-clad board 3 in which polyimide 
resin is used as a base material 2. The entire board 3 
formed with the pattern 7 is coated with polyimide 
precursor, and cured to form a polyimide layer 8. The 
layer 8 is surface-treated with oxygen plasma 9, and a 
conductive layer made of copper is formed by 
electroless plating and electroplating. A circuit pattern 
10 is formed on the conductive layer, and an opening 6 
to become a conduction hole 5 with the other layer is 
formed at the layer 8 by etching. A conductive part is 
formed in the opening 6 by electroless plating and 
copper electroplating. The steps after coating of the 
precursor are repeated to manufacture a circuit board. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] After forming a circuit pattern in the copper foil on the copper-clad substrate which used 
polyimide resin as the base material After applying a polyimide precursor, carrying out hardening 
processing and forming a polyimide layer in the whole surface of the substrate in which the circuit 
pattern was formed After a polyimide layer's carrying out surface treatment by the oxygen plasma 
and forming the conductive layer which consists of copper by nonelectrolytic plating and 
electroplating on the polyimide layer which carried out surface treatment, while forming a circuit 
pattem in a conductive layer Opening used as a flow hole with other layers is formed in a polyimide 
layer by etching. The manufacture approach of the multilayer flexible patchboard characterized by 
repeating the count equivalent to the layer which is the approach of forming the flow section and 
needs the process after spreading of a polyimide precursor for opening with nonelectrolytic plating 
and electrolytic copper plating. 



[Translation done.] 
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